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Chapter: 7. Integrals

Exercise: 7.11

T
1 joz cos? xdx

Solution:

Adding (1) and (2), we get

T

21 = 'ff(sinz X+c0s’ X) dx

= 2| =j051.dx
=2l :[x]oi
—~o1==
2
T
===
4
2. J‘E - A/SIn X dx
0 \fsin x ++/cos x
Solution:

Jsin x

V3
F dx
0 \fsin x ++/cos x

(IOO f (x)dx

00 f (a—x)dx)
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Jsin x

z
2
J.O Jsin x ++/cos x

Consider, | =

. T
B snn(z—xj
= dx

= 1= \/sin[’z’—xjﬂ/cos(z_xj

JJcos

= | =J.O%—dx ......... (2)

c
Jcos ++/sin x

Adding (1) and (2), we get

9 _Ig sin X ++/cos X

dx

0 /sin X ++/c0s X
— 21 =j051.dx
= 2l :[X]OE
—21==

2

T
=1=—

4

& in2
3 .[2 sin? xdx
' o 3 3
sin2 X+ Cos? X

Solution:
3
2 sin? xdx
Let I :J.Oz ﬁdx ......... (1)
sin2 x4 cos? x
3 T
ﬁ sin2(2—xj
=1 =I2 dx

0 3 3
sin? (”—xj+cos2 (”—xj
2 2

(_[: f (x)dx

: f (a—x)dx)
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3
C0S? X
IS (2)
sin? X+ €0s? X

Va

:>I:J.E
0

Adding (1) and (2), we get

3

Zsin2 X +Cos2 X
2l :Iozs—dx

sin2 x+cos2 X

w| Nlw

= 2| :jozl.dx: 2 z[x]o§

4 T
2
z 5
2 cos> xdx
4, Izﬁdx
0 sin” X+ C0S” X
Solution:
z 5
; 2 cos’ xdx
Consider, | =I2ﬁdx
0 sin” X +CoS” X

cos*’(”_xj
2 2
= ZIZ dx
O Sin5[”—xj+cos5(”—xj
2 2

/4

NG
: 5 sin’ X
lzjzﬁdx ........ (2)

0 sIn” X+C0S” X

Adding (1) and (2), we get

T H 5 5
—=SIN” X4+ CO0S™ X
21 :fz—

— -— ax
0 sIn° X+C0S” X

=2l :J'El.dx: 21 =[x]z

o= =22
2 4

(I, 0o

: f (a—x)dx)
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5. J‘_55|x+2|dx

Solution:
5
Let | :j_5|x+2|dx
As, (x+2)<0 on[-5,-2] and (x+2)>0 on [-2,5]
-2 5 b c b
= (xr2)axe [ (x4 2)dx (L f(0)=[ f(+] f(x))
2 -2 2 5
I:—{X—+2x} +{X—+2x}
2 -5 2 -2
R T O P R L Iy )
=[5+ 2(-2) = 2(-5) |+ -+ 2(5) - 2(-2)
=— 2—4—§+10}+{§+10—2+4}
i 2 2
=—2+4+§—10+§+10—2+4
2 2
=29
8
6. L|x—5|dx
Solution:
8
Consider, | =L|x—5|dx
As (x—5)<0 on [2,5] and (x—5)>0 on [5,8]

I :j;—(x—S)dx+j:(x—5)dx (J': f (x)=J'aC f (X)+J'cb f (x))
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2 5 2 8
] e
2 , 2 i

—[%—25—2+10}+[32—40—§+25}:9

7. [x(1-x)"dx
Solution:
Consider, 1 = [ x(1-x)" dx
1 =[[a-0)(1-(1-x)) o
= [, (x)" =[] o0 =)

L] Wompie
_(n+2)—(n+1) _ 1

(n+1)(n+2) (n+1)(n+2)

8. J'OZ log (1+ tan x)dx

Solution:

Let | ='fol‘:log(l+tan X)dX........ (1)
o :'foi‘[log[lﬂan (%—xﬂdx (f f(x)dx= : f (a—x)dx)

T
z tan ——tan x
= :IO4 log 1+4— dx
1+tan%tanx
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=N _J'Zlog{1+ttz:§}dx:>l __[Zlog (1+ti1n 3 dx
= —_[4I092dx I4Iog 1+tanx)d
== j “log2dx (from (1))
=21 =[xlog 2]«
— 21 =Z1log2
=—log2

- 0 t - 0
~Jo o ( X
- 0
= g
T
4
T
=
8
2
9. on 2—xdx
Solution:
2
Consider, Iz'[ox 2—xdx
2 a a
I=J.O(2—x)\/;dx (L f(x)dx = ) f(a—x)dx)
2
L3 P2
A W X2 X
=_[0{2x2—x2}dx= 2 3—?
2 5)]
4 2 2 57 4 3 2 5
=30 5x | =32 2
3" 57 | 3 5
4x2f_z M_i_&
3 5
40\2-242 1642
B 15 ~ 15
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/2

10. jf(ZIogsin x —logsin 2x)dx

Solution:

Consider, | = J'OE(ZIog sin x—logsin 2x) dx
=1 =I05(2Iogsinx—log(23in xcos X)) dx
== J.OE(Z logsin x —logsinx— logcosx—log 2) dx

T

== jf(log sin x—log cosx—log 2) dx......... (1)

Since, (I: f(d)dx= Ioa f(a- x)dx)

z
2

=3 =I0 {log cos x—logsin x—log 2} dx......... (2)

Adding (1) and (2), we get

/2

21 =E(—IogZ—IogZ)dx

— 21 =-2log2 j051.dx

Il =-log2 z
BN\ I\ H
:>I=£(—Iogz)
2
:I—E(Ioglj
2 2
:>I—£Io i
=295

11. F,[sin2 x dx
2
Solution:

Let | :Fﬂsinzxdx
2
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As sin? (—x) = (sin(—x))’ = (~sinx)* =sin?x, therefore, sin® x is an even function

If f(x) is an even function, then J._aa f(x)dx = 2J.0a f (x)dx

I =2Fsin2 xdx=2j51_coszxdx
0 0 2
z sin 2x 2 T
I =.|.02(1—0032x)dx=[x— l =3
2. [ xdx
01+sinXx
Solution:
7z Xdx
letl = ——.......... 1
¢ -[0 1+sinx ( )

= | =Jw (=) dx (Laf(x)dx= oaf(a—x)dx)

0 1+sinx(z—x)

= =I”de ........ (2)

0 1+sinXx
Adding (1) and (2), we get

2 :jo” T dx

1+sin X
_ r (1-sinx) y
=T
o (1+sin x)(1-sinx)
=2l :ﬂjﬂl_Sizn X dx = 21 :7z_[:{sec2 X —tan xsecx}dx

0 cos” x

=2l =7z[2]:>| =
13. %ﬁsin7xdx
le

Solution:

As sin’ (=x) = (sin(—x))7 =(-sin x)7 =—sin’ x, thus, sin?x is an odd function
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f (x) is an odd function, then '[_aa f(x)dx=0

= Fﬂsin7 xdx =0
2

27 5
14. . cos” X dx

Solution:

Let | ='[02”cos5 Q0 O (1)

cos’ (277 —X) =cos° X

We know that, Jja f(x)dx= ZIOa f(x)dx, if f(2a-x)="f(x)
=0if f(2a-x)=—f(x)

sl= 2_[0277 cos® xdx

=1=2(0)=0 | cos®(z—x)=—cos’ x |

15.  Find the value of ESln?(_ﬁdx
0 1+sIn XcosX

Solution:

. Z sin X —Ccos X
Consider, | =j2_—dx .......... (1)
0 1+5Sin XCOS X

s sin(;[—xj—cos(;[—xj . .
:>I=IO2 —— . dx (L f(x)dx= ) f(a—x)dx)
1+S|n(2—xjcos(2—xj

o) :J'E COS X—SIN X dx (2)

0 1+sin Xcos X
Adding (1) and (2) we get

T

=21 :F#dx:n:o
0 1+5Sin Xcos X

16.  Find the value of J.O,r log (1+cos x) dx
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Solution: Use the property j f (x)dx :j f (a—x)dx
0 0

The given integral can be written as

| = Lﬂ log (1+ cos x)dx
= IO” log (1+cos(z — x))dx

| = joﬂlog (1-cosx)dx
Adding the above two integrals
log (1+cos x)dx + T log (1—cos x)dx
0
log (1 cos” x) dx
log(sin? x ) dx

= Zflog (sin x)dx
0
Hence, | =Ilog(sin x) dx
0

® If f(2a—x)=f(x
Use the property J f(x)dx ( )="1(x)
0

Iff (2a—x)=—f(x)

The above integral becomes

N
Il Il Il
Oty O—y O3
Il
o N
O ey

-
—~
>
~—
o
>
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I
N

I
N
Ol N [N OV N Oy

log (sin x)dx

log (cos x) dx

N
Il
N

log (sin xcos x) dx

log (sin2x) dx —

T
21 =2 =log2
(2 gj

| =xlog?2

log 2dx

Il
o t—m N
O'—.N\N

Therefore, IO” log(1+cosx)dx = log2

| N
17. Find the value of | ————=dXx
'[0 Ix +Ja—=x
Solution: Consider the integral 1 :_[ ————dXx
o Jx +Ja-x

Use the property Ioa f (x)dx:joaf a-—

The given integral can be rewrite as

|—j Ja—x
\/ﬂ+\/a a—x)

dx

[

The sum of the above two integrals
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2IJ‘X+aX

L Ix +a—x
=I1dx

[x];
a
Divide both sides by 2

=2
2

Therefore, IaJ_ \/; dx = a

0 X+ \/a —-X E
18.  Find the value of IO4|X—]de

Solution: Consider the integrand

1-x O<x<l
x-4-{
l<x<4

Hence, the integral becomes
4 1 4
IO |x =1dx = IO (1- x)dx+L (x—1)dx

2 0 2 1

_1_1 E_4_1 1
2 2 2

=5

Therefore, IO4|X ~1dx=5

19.  Show that Ioa f (x)g(x)dx=2J'0af(x)dx, if f(x)and g(x) are defined

f(x)="f(a—x)and g(x)+g(a—x)=4

I . .
I Il
o
x
=
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Solution:

Consider the given integral j: f (x)g(x)dx

Use the propertyj f(x)dx= _[ f (a—x)dx, the above integral rewrite as
0 0

=" (x)g(x)dx
= [ (a-x)g(a-x)dx
= [T (x)g(a-x)dx

Adding both integrals

21

f (x)g(x)dx+_;f f (x)g(a—x)dx

Ot Ot

f(x)(g(x)+g(a—x))dx

= 4_[ f (x)dx
0
Divide both sides with 2

I=2_[f(x)dx

0

Therefore, | =2_[ f (x)dx
0

20. The value of Er(x3+xcosx+tan5x+l)dx is
2

A)0 B) 2 C) x D)1
Solution: Use the property that

0 If f (x) is odd function

ZI f (x)dx If f(x)is even function
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In the given integrand x°, x cos x,tan® x are odd functions.

Hence, the given integral can be rewrite it as

T

T T
IZ,[(X‘°’+xcosx+tan5x+1)dx:_[2 x® + xCcos x + tan® xdx+J‘2,rldx
=2 . ¥

z
2

:0+0+O+ZIfldx

Consider, Ez(xe’ +XCoS X + tan® X +1)dx = 7
2
This is matching with the option (C)

21.  The value of jflog (mjdx is

4 +3c0s x
3
A) 2 B) b, C)o0 D) -2
: . z 4 + 3sin x
Solution: Suppose that the integral | :IZ log (—)dx
0 4 +3c0s X

Use the property I f(x)dx = j f (a—x)dx
0 0

The integral becomes

4 + 3sin (ﬂ — xj
2

4+ 3COS(” — xj
2

4 + 3¢05 x)
———— |dx
4 + 3sin X

dx

| = Iozlog

- [0

Adding the above two integrals
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21 = Jz|og(4+3ﬂjdx+ [7log (M)dx
0 4 +3cos x 0 4+ 3sin x

_j’glog(4+3cosx y 4+35inxjdx
0 4+3sinx 4+3cosx

= IOZ log (1) dx
=0

This is matching with the option (C)



